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@) Specimen bag and Injection assembly. 



@ A specimen collection and analysis bag (1) with multiple 
compartments (2, 3, 4) separated by frangible sealing means 
15) is provided. Improved septum means (7) for introducing the 
specimen or other substances into the bag, whereby the sep- 
tum is streched prior to injection, are disclosed. Additional 
means {6, 8) for manipulating the contents of the individual 
compartments, by expanding or compressing the latter, and for 
guiding the use of the bag, including directionally biased fran- 
gible sealing means, are taught. 
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"SPECIMEN BAG AND INJECTION ASSEMBLY" 

This invention relates in general to new and useful 
improvements in disposable specimen collection and 
analysis bags, and particularly in the manner in which 
the specimen is introduced into such bags. An important 
application of the present invention is in the form 
of clotting tests for blood. 

Introduction of the specimen into a specimen 
collection and analysis device poses a number of problems. 
Use of an outright opening in the collection chamber 
necessitates the provision of either means for closing 
the opening directly, or means interposed between 
the opening and the actual area of collection to prevent 
backflow. Even while reliable, these means may consider- 
ably increase manufacturing costs. 

The present invention provides a specimen bag 
comprising at least one chamber having an injection 
assembly whereby a substance may be injected into 
the collection chamber, said injection assembly comprising 
an elastic septum and means for stretching said septum. 

Schwartz, 0S-A'-3 , 660 , 033 (1972) describes a 
urine collection and analysis bag with a collection 
chamber,, a reaction chamber, and reagent capsules 
held within the reaction chamber. The means for 
introducing the sample is a simple entrance, and the 
sample is held in the collection chamber by providing 
a sealing means in the form of an internal band of 
adhesive in the upper portion of the chamber. 

If the specimen is directly injected into the 
compartment through a self -sea ling septum, cf. Beacham, 
US-A-2, 698,619, two problems must be considered. 
First, the natural elasticity of the septum may be 
insufficient to prevent leaks through the needle track. 
Second, the needle may inadvertently puncture the 
back of the bag, facing the septum, and thus cause 
leakage of the contents. (Barton, US-A-3 , 105 , 613 shows 



0157579 

- 2 - 

a blood bag with a self -sealing septum. ) 

It is known that one may utilize a tapering 
recess to guide a needle to a septum. McKinney, US- 
A-3,374,660; Balas, US-A-3, 550,452, and Gianturco, 
5 US-A-4,445,896. This feature has not however, been 
combined with a septum-stretching means. It is also 
known that one may utilize a second septum to afford 
additional protection against leakage, see Tolbert, 
US-A-4,187,149. However, the use of a septum together 
10 with a penetrable but compressible cushion which holds 
a septum- piercing means away until compressive force 
is applied is not evident therefrom. 

US-A-4,445,896 is of special interest in that 
it teaches that the self -sealing properties of the 
15 septum may be enhanced by maintaining it in a state 
of compression. (See also Martinez, US-A-3,814,137; 
Morgan, US-A-3,850, 202; Lundquist, US-A-3, 990 , 445 . ) 
Instead, applicants stretch the septum prior to 
penetration and allow it to relax after penetration. 
20 In the field of gas chromatography, a puncturable, 

self-sealing septum is used to seal the inlet. Gas 
samples are injected through the septum, which heals 
when the needle is withdrawn. See, e.g., Tracht, 
US-A-2,839,152; McKinney, US-A-3, 374, 660; and Barre, 
25 US-A-3, 537, 321. The present invention, however, recites 
a novel injection assembly less liable to leakage 
upon repeated use than a simple septum. 

Multicompartmented specimen collection or analysis 
bags with rupturable sealing means are known. 
30 Steinberg, US-A-3, 520, 659 describes apparatus 

for determining the prothrombin time of a blood sample 
which includes prepackaged reagents in "top hat" reagent 
storage compartments, rather than in integrally formed 
compartments, which are easier to manufacture. 
35 A number of blood collection devices are equipped 

with specimen treating means. Pox, US-A-2,690,179 
describes a syringe equipped with a number of pods 
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anchored to the inside wall of the collection chamber. 
The contents of these pods include anti-coagulants ^ 
preservatives, culture media, dyes and indicators. 
These pods are frangible. 

5 Usually the structure of the seal is not disclosed, 

Known rupturable sealing means include weakened plastic 
walls, and sealing means cooperating with piercing 
means. See, e.g., Luhleich, US-A-3 , 552 , 441 . The 
rupturable sealing means of the present invention, 

10 unlike the recited structures, encourages a gentle 
fluid flow upon rupture, while also favouring rupture 
in the desired direction. 

Prenntzell, US-A-3 , 964 , 604 shows a flexible 
compartmented package with frangible sealing means 

15 in the form of a destructible "nose" extending from 
the primary or reaction chamber into the secondary 
or reagent chamber. These nose portions form a middle 
section in what is otherwise a permanent seam. The 
"nose" is ruptured by pressure on the secondary chamber 

20 (into which the nose extends) in order to expel material 
into the primary chamber. This differs substantially 
from the preferred directional seals of the present 
invention, in \idiich tte frangible seal is substantially 
linear and oblique permanent seals direct the pressure 

25 against it, said oblique seals forming a trapezoid 

pointing in the desired direction of flow. Prenntzell *s 
"nose" points away from that direction. 

Preferably the bag of the present invention 
includes a plurality of chambers with adjacent 

-^0 communicating chambers separated by independently 

frangible seals which, more. preferably , are trapezoidal. 
Such trapezoidal frangible seals are to be preferred 
to Prenntzell 's triangular seal which is likely to 
break at the point, resulting in "jetting" rather 

35 than in a smooth flow. Our trapezoidal seal experiences 
a larger break, diminishing "jetting". 

Moreover, the art does not teach the utilization 
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of directional ly frangible reagent or diluent retaining 
means which rupture smoothly and easily in the preferred 
direction. 

Shmelkin, US-A-4, 365,727 describes a device 
5 eiqploying two hinged frames to squeeze contents from 
a tube. The frames are not adhesive and therefore 
cannot be used to expand as well as compress the tube. 

The invention is a substantially flat, disposable, 
flexible, transparent plastic pouch, preferably formed 
10 of two main sheets, for specimen collection and analysis 
(and particularly for medical diagnosis), having a 
collection or viewing chamber, a reagent chamber, 
and a diluent chamber, separated by frangible sealing 
means that rupture rapidly but smoothly. The preferred 
15 frangible sealing means may be directionally biased 
so reagents are released in the proper sequence. 
The collection chamber preferably receives specimens 
through an injection assembly which, by stretching 
a septum prior to injection of the specimen into the 
chamber, facilitates the healing of the septum after 
withdrawal of the needle. 

To facilitate use of the specimen bag of this 
invention by less sophisticated personnel, it is desirable 
that the design make it easier to mix components in 
the desired sequence. 

This can be done by placing the components in 
sequential order in sequential compartments and releasing 
them sequentially by rolling the device, or by utilizing 
directionally biased frangible seal betwixt the compart- 
ments, or both. 

It is an object of the invention to provide 
a specimen collection and analysis bag having improved 
means for introducing the specimen or other substances 
into the bag. 

35 

It is desirable for the injector to be protected 
from contamination by the contents of a viewing chamber 
of the bag. 
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Adhesive material may. be provided at the opposing 
hard surfaces around the compartments of the bag to 
adhere together the opposing hard surfaces to maintain 
the compartment collapsed to prevent liquid from 
5 returning to a compartment after having been expelled . 

Ideally the bag should include a simple, easy 
to use and inexpensive means of rapidly but smoothly 
rupturing a frangible seal between compartments, 
encouraging nearly all fluid contained in one compart- 
10 ment to be moved into, one or more adjacent compartments. 

In order that the present invention may more 
readily be understood the following description is 
given, merely by way of example, with reference to 
the accompanying drawings, in which:- 
15 FIGURE 1 is a schematic frontal view of a first 

embodiment of specimen bag according to the invention; 

FIGURE 2 is a sectional view, taken along a 
line somewhat to one side of the midline of Figure 
1? 

20 FIGURE 3 is a detail perspective view of the 

injection assembly; 

FIGURE 4 is a perspective view showing the manner 
in which the diluent is forced into the reagent chamber; 

FIGURE 5 is a perspective view showing the manner 
25 in which the device is secured after the diluted reagent 
is forced into the collection chamber; 

FIGURE 6 is a perspective view showing how the 
injection assembly is manipulated to facilitate specimen 
injections ; 

30 FIGURE 7 is a perspective view showing the 

observation of fibrin web formation within the collection 
chamber ; 

FIGURE 8 is a frontal view of a second embodiment; 
FIGURE 9 is a sagittal section thereof; 
35 FIGURE 10 is a cross-sectional view thereof, 

taken at the level of the back plate; 

FIGURE 11 is a frontal view of a third embodiment; 
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FIGURE 12 is a sagittal view thereof; 
FIGURE 13 is a frontal view of a fourth eitibodiment; 
FIGURE 14 is a sagittal view thereof; 
FIGURE 15 is a frontal (a) and sagittal <b) 
5 view of a modified injection assembly; and 

FIGURE 16 is a sagittal view of a fourth 
embodiment . 

FIGURE 17 is a schematic view of a fifth embodiment; 

and 

10 FIGURE 18 presents view's of three embodiments 

of the preferred directional frangible sealing means. 

The device in its preferred embodiment is best 
understood by referring to the illustrations, in which 
Figure 1 is a schematic front view of the device, 
15 Figure 2 is a longitudinal section to one side of 

the mid-line. Figure 3 is a perspective of the injection 
assembly, and Figures 4-7 illustrate the use of the 
device. Figures 8-17 illustrate additional embodiments. 
The device is a thin, rectangular closed pouch 
20 approximately 5 cm. in width and 16 cm. in length, 
formed by sealing the edges of a front leaf 1, to a 
back leaf ri. of course, other dimensions may be 
selected. The front leaf 1, and back leaf 11 are preferably 
about 0.005 inch (0.1270 mm) in thickness. The front 
25 leaf is formed, at least in part, of a substantially 
transparent material, and preferably is made of a 
plastic such as polyvinyl chloride or the film known by 
the Trade Mark Surlyn. To the upper part of the front 
leaf of the pouch is attached the injection assembly, 
30 consisting of a pliable latex membrane or septum 7 
and two rigid lever means 8 attached to the latex 
membrane about 3 mm. lateral to the midline of the 
membrane, on opposite ends, as shown in Figure 3. 
To the upper part of the back leaf is attached a 
35 rectangular transparent rigid backing means (back 
plate) 9 which is appropriately 6 cm. in length and 
2 cm. in width. Preferably, the edges of this back 
plate are so positioned as to act as fulcrum means 
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for the operation of the lever means 8. (However, 
the operator's finger may also serve as a fulcrum.) 
The back plate may be located either within or without 
the viewing chamber. This backing means 9 may be 

5 a simple rectangular frame, but preferably is a solid 
plate. If located within the collection chamber, 
it acts to shield the back leaf from a needle piercing 
the membrane For manufacturing reasons, it may 

be placed outside the chamber, where it will still 

10 prevent leakage. On the bottom part of the pouch is a rolling and 



0157579 



- 8 - 



Mcariog M«M, praferably « strip of adheslve>backed alualmis 
foil ± attaclMd to «ach leaf, iheso strips extend berood the 
lateral ends of tlm pouch, and over thla extension adhere to one 
another. Tha pooch Is divided Into three com,art»enta. The upper 
5 and larsaat eo^rtMnt la the collection or viewing chamber 2. 
Thla eha»b«r la separated fro« the .Iddle coapartaent, the dr^ 
coapoaaat chamber 3 by a frangible seal 10. preferably of 
trapa«,ldal ahape. Thla shape facHltatea the ««,oth ruptur. of 
the seal In the dealred direction. Preferably, above each 
10 d^acaadlng uigln of the frangible seal la a persanent seal 5. 
»»hleh alao acta \o dlrectlonally blaa the seal. Slallar aaalT 
divide the Iddl. fro. the lower co-part«ent. the diluent chaaber 
«. The reagent chanber eontalna reagent, such as dry 50 ag. of 
throabopUatin with a calclun aalt 13. and the diluent chanber 
15 eontalna a dlloant, each aa 2 nl. of buffered saline diluent 12. 
The device nay ba uaed to neaaure the prothronbln tine of a' 
^a=inHicf WToleHcodcrEaaaiB. ^ pxxixdrg a Kkxxa clot, tte first elaiBit 
of which la the occurrence of a f llisy fibrin web nost readily 
Tisuallxed at the edges of the blood-diluent mixture. Preferably 
20 the amount of thtombopU.tln uaed 1. allghtly in exceaa of the 
total amount needed to maximize the rapidity of the reaction. The 
thromboplaatin la preferably aegragated from tha diluent daring 
atorage because while dry thrombopUstin la chemically atable, in 
aoltttlon thromboplastin is unstable, deteriorating within a few 
25houra. Calcium ion is preferably added to the thronbopUatin ao 
that the reaction rate will not be dependent on calcium 
eoocantratioa in the test sample. The diluent aerves to diasolva 
tha thrombo-plaatltt, and to dilute the blood that la to ba 
teated. Tha blood dilution retards the dotting reaction and 
30lengthena by a few aeconds the time Interval betaeen tha vlalbla 
formation of tha fibrin w«b and tha actual vlalbla clot formation. 

T6 initiate the teat, tha bottom part of the pouch la rolled 
forward firmly on the alamln« foil atripa (Figure 4). Thla 
•ction ineraaaea tha preasure within tha diluent chamber, eauaing 
35 tha lower fraagibla aeal to rupture, and admitting tha diluent to 
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the reagent (dry conponent) chaaber» where the thromboplastin and 
calclua are loaediately dissolved. Further forward rolling of the 
pouch causes the rupture of the reaaining frangible seal» 
admitting the solution to the viewing chamber. The ends of the 

S foil strips then are bent under the roll (Figure 5) to fix the 
roll in place. The 0.5 ml. of fresh whole bloody or blood treated 
with sodium citrate (or other anticoagulants) ia injected into the 
viewing chamber. The injection process is greatly facilitated by 
manipulation of the injection assembly, which is used to sepsrate 

10 the front and ba$k leaves of the chamber. When the pouch is held 
in the hand, the lateral ends of the levers can be pressed inwards 
and downwards. The lateral edges of the back plate act as 
fulcrums raising the medial ends of the levers, and with them the 
latex membrane, which in turn raises and separates the front leaf 

15 of the pouch from the back leaf. This action also stretches the 
latex membrane slightly near its old-line. A hypodermic needle 
then is introduced through the latex into the reset ion chamber 
(Figure 6), and the blood to be tested is injected. The needle is 
then removed Immediately, a stop vetch timer activated, and the 

20 pouch rotated back and forth gently but continuously. As soon as 
a fibrin web Is observed (Figure 7), the time is recorded 
(normally about 60 seconds). A few seconds later an actual clot 
occurs. Blood exhibiting an abnormal prothrombin usually requires 
a period much longer than 60 seconds to begin to clot under these 

25 conditions. 

Moreover, the only equipment necessary for obtaining accurate 
results is an hypodermic syringe and a watch with a second hand. 
HO laboratory is required, nor is a laboratory professional 
needed, since the difference in clotting times for normal and 

30 abnormal blood ia very large relative to those obtained using 
other procedures, and therefoie easier to observe. 

The injeetioa assembly for the introduction of f luide into an 
otherwise mserly closed flexible chamber has several advantages. 
First, a space several m. vide is created betveen the leavea of 

35 the chamber, making it more difficult to pierce the back leaf. 
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Second, the beck plate, be.ldes providing a fulcnm, alto shields 
th. Uck leaf fro. the needle. Thus, with reaaooabl. care, needle 
puncture leak. In the pouch win not occur. Third, the bole 
, produced by the hypodenilc needle in the .tretched latex ««brane 
5 during Injection beco»i. «,ch ««Uer after the lever, are 
Mlwaad, thu. cooperating with the natural ala.tlclty of the 
rubber In the prevention of leak, through the needle track In tha 
Ut«. Fourth, the .pecl.en «y be Introduced Into tha chamber 
•••n »hea fluid la already preaent therein. 
10 The diluent ch-ber contribute, to the utility of the 
devica. Preferably, the volume, of diluent In the diluent ch«.ber 
1. .t laaat fur tl«. the volu«i of the .«.pie it^ilf . The 
dilation of the blood lengthen, the clotting, or other reaction., 
reducing penrentag. error In the «.aaureaent of the tl,e Interval. 
15 While In the exanple given above, the dry coponont 
prothrcbtn ... dU„t«I. and adnltted to the viewing chaaber 
btfora th. .peeiMn ua. injected, the device can ea.Uy be uaed la 
invrae «««r, i.e.. fir.t injecting the .peclaen. then expo.lng 
It to the raagant. The latter approach 1. recomended In the ca.e 
20wher. Am reagant 1. u«d In the «a.«re«»ot of activated partial 
throftboplaatla tliM(APTT). 

There .ay be mov than a .ingle reagent Included in the bag, 
«nd the reagent, naed not all be dl.po.ed in the reagent chaaber. 
The reagent. «y include dry coiaponeat. un.table in «,lution. «K:h 
^5 a. the prothroabla of the exaaple above, or they nay be 

^1-tlon.. Th. regent, .ay be i«ediat.ly releaeed Into the viewing 
ch-ber afta r rupture of a .«.i, or their releaw «y be prolonged 
oirer ti«. iltematlvely, reagent. «y .i,.^y p,.^„^ 
viewing chaaber, a. iotiuted above. 
30 Th. pouch aay be of varion. diaenaion. and con.truct.d ot a 

-•rlety of aaterlal. «ch a. Pblyviayl chloride and SORLUr CDafeitek). 
The dry and liquid co^wnanta can b. uMd in varying quantitie. 
•nd can b. varying coapo.ition. For «caapl., inatwd of throabo- 
pU.tln, other dot-inducing Mb.tanea8 mmj be uaed: throabla 
35rwg.at ..y te M.d to M.Mr. "throabla- ti.., or activated 
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partiml throaboplastio tlae (APTT) reagent nay Vo used to Mesure 
APTT. The diluent may cootaln various buffering and stabilising 
agents. Coloring agents (e.g» stains or dyes) or shaded backings 
nay be employed to enhance clot visualization. Additional 

5 compartments may be conatnicted in the device to include different 
material in the reaction. For example, an additional compartment 
containing a blood seirum known to be deficient only in a specific 
clotting factor may he added to the reaction, to test for the 
presence of that factor in a test sample. If all reagents used 

10 are stable in solution* then the reagent chamber and the diluent 
chamber nay be tKe same chamber. Samples other than blood may be 
tested for physical responses to chemical additives. For example^ 
Limulus amabocyte lysate (LAL)> In conjunction with catlona and 
clotting proteins and enzymes, may be used in the gel-<lot LAL 

15 test for endotoxins or pyrogens. LAL tests are summarlred in T.J. 
Wovltsky, LAL Methodology: the Choice Is Tours, Medical Devices 
and Diagoostici Industry, 49 (January 1984), incorporated by 
reference herein. 

Figures 8-10 present vleva of the upper portion of a second 

20embodlment in which Figure 8 is a front view, Figure 9 is a 

sagittal section, and Figure 10 is a cross section at the level of 
the back plate. 

An elongated narroir aliquot Ing channel (14) is formed by a 
section of transparent film (15) being attached by a permanent 

25seal (5) to the under surface of the front leaf, except at the 
distal end of the allquotlng channel the attachment la a non- 
permanent frangible seal (10). The back plate (9) is reduced in 
else from that of the preferred embodiment, and inatead of being 
attached to the back leaf is attached to the under surface of the 

30upper portion of the transparent film. The allquotlng channel 
when full contalna a defined quantity of liquid » e.g* 9.5 ml. 

To use this modification, blood ie injected through the latex 
membrane into the allquotlng channel* When the channel is full, 
the needle is vlthdravn and the frangible seal ruptured by exter- 

35|iai pressure over the channel* The use otherwiee does not differ 
from that of the preferred embodiment. 
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The advaotagtt of this aodlflcatloa la that It aUows a 
twand qoaatifcy of blood to be atlllzed la tha derlca without 
oeediog to reaort to extoroal aeaaa for aeasureaeat. 

It aboald ba avldant that further flexlbllltj la poaalble If 
5 tbara ar. additional fraaglble «»al. at predetermined points 
along the length of the channel. 

A third eabodiaeat appears in Figurea 11 and 12. Figure 11 
•hows the front surface of a two chaabar apeelaen bag. The 
dlloeet ebeaber 4 contains liquid aad substaneea (auch aa latex 
10 particles) which aar be stored In liquid for later use. The dry 
reegeat ehnbar a eoateins subetaoces which deteriorate or 
Inappropriately react when stored in liquid form, for example 
lyophilired throsbio or throabopUstin. The reagent ehaaber alao 
servea as a viewing ehaaber. The two chaabers are separated by a 
15 frangible seal 10. The riewing and reagent ehaaber 21 haa 

attaelaenta to its under surface and its upper surface. Attached 
to the ootaiie of the upper surface is an elastic aeabrene 16 
which stretches and which doses after itself after being 
punctured, for exaaple latex or rubber. Attached to this 
20 self-baling septua ia a pull tab 17 aade of eny convenient 
aeterial» such aa tranaparant polycarbonate. The reinforcii« 
pUte 9 ettacbed to the outaide of the undersurface conslats of 
«By bacd aaterial such aa PVC or polycarbonate. Preparation of 
tha davlee for aaapla testing consists of aixing the contents of 
25 the dUaaat ehaaber with other conteota of the viewing ehaaber. 
Tha fraaglble aeal 10 aeparatlng the two eoapartaents is opened by 
loeraaslQg Intamal pressure between the upper and under aide a of 

^» ^ laternel preaeure aay be ioereaaed in the diluent 
ehaator by applying external preaeure, bj squeezing with the 
30 flBgara» prasalng betweea the hand and a hard surface, or by 
rolUss BP««wl tha bottoa edge of the beg, coaprassiag fluid 
•gaiwk ttm adt« the frai«ibla seal. 

After hraaUns the franglbla aeal, the diluent reagent and dry 
raaganft are aixad* A gaaeous bobble previously Introduced into one 
35 or both ehaabara aay be need aa a atlrring aeana to facilitate 
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agitation and nixing • Nearly all of the diluent material may be 
moved into the dry reagent chamber by rolling or other external 
preasure applied to the diluent chamber. Continued exclusion of 
reagent from the diluent chamber permlta subsequent analysis to be 

5 confined to the dry reagent chamber. Alternatively* the fran- 
gible seal may be made to open broadly to allov acceas of reagent 
to both chambers so that subsequent analysis may occur in either 
one or both chambers simultaneously. 

A test sample (or other substance) is Introduced into the 

lOsnalysls bag, through the membrane 16 by injection after pulling 
apart the under and upper sides of the beg by pulling outward on 
the pull tab and applying an opposing resistance to the 
reinforcing plate. The reinforcing plate may be small, as in 
figure 11, or may be larger, forming a flat surface acting as a 
15 backing of the device, or even larger than the bag itself. It is 
rigged to resist the force exerted through the pull tab, and its 
surface is hard to resist puncture by and to deflect a hypodermic 
needle. 

The opposing forces applied through the pull tab and the rein- 
20 forcing plate separate the sides of the bag to form a vacant tent 
even if air has been evacuated from the dry reagent chamber. The 
force required to form the tent also stretches the elastic 
membrane 16 and pulls the underlying upper side of the bag taut 
which facilitates puncture by a piercing means (e.g., hypoder- 
2^ mie needle). If the piercing means continues its traverae through 
to the under side of the bag, then its penetration of the under 
side is prevented and deflected by the hard surface of the 
reinforcing plate. A test sample (or other substance) is injected 
into the analysis bag through the pointed instrument. When the 
piercing means is withdrawn, the elastic membrane seala behind it 
and prevents leakage from the bag. 

ikldltloAally, other chambers than that illustrated may be 
modified to facilitate the receipt of a sample* The order of 
introduction of the sample and the mixing of reagents, diluents, 
'5 etc. held in the bag may be varied aa desired for particular 
specimen preservation or analysis. 
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When th« dry reagent is unatable, use of the two-chaabered I>ag 
requires that the Uqold aod dry reagents be .Ixed prior to 
Injection of the sa«ple. and the timing of the reaction initiated 
»lth the injection of the .a«ple. External pressure is applied to 
5 the diluent chaaber to break the frangible seal allowing access of 
the liquid to the dry reagent. Gentle massage of the reagents 
through the pouch facilitates Blxing. A selected quantity of air 
(or soae other gaa such as nitrogen) aay be Included in the 
diluent or dry reagent chaaber to fon. a bubble In the device. 
10 The babble is « «chanlcal aid to mixing the reagents or to alxlng 
the reagent with* the saaple. The bubble aay be nassa^ or the 
derlce may be rotated to produce aoveaent of the bubble to 
Increase agitation of the solution. The alxlng of reagents should 
ba eoaplete prior to addition of the test aiple. This rejoirK tat 
15 5 seconds foe thrombin. throobopUstln or partial thromboplastin 
•nd satina in tha clotting time axparlaaots. 

The darlea la prepared for receiving the saaple by pulling on 
the pull tab and causing tha reinforcing pUte to resist that 
force. The opposing forces any be applied by holding the pull tab 
20ln one hand and the reinforcing plate in the other. Afterward the 
teat shape any be aaintained with ona hand, while the other Is 
"••d to iBjaet a •peeiaen. If the reinforcing plate Is made 
•nffldently laiga, or attached to a suffkdfintly large haddi^, 
then tte little finger or flat of the hand may be reated on it to 
25hold It In pUca a* the poll tab is grasped between thuab and 
forefinger and palled in order to expand the pouch. 

A hypodersle aeadle easily penetrates the stretched elastic 
•Mbraaa and pooch and faeilitates specimen Injection. The pull 
tab is releesad after the needle Is inserted into tha pouch and 
30 the hand formerly holding the poll tab ased to start a timer as 
the specimen la injected. The needle ie removed sod the deviea 
gontly rotated to promote mixing. Incloalon of an air bubble a* 
an internal stirring meana pros»tas thia mixii«. The tlaer is 
•toppad when tba reaction appears (e.g. fibrin wab for«s). 
35 rigara 12 la a sagittal vleir that helpa vlsaalisa a aeana 
coastraetad to aid the oparatioa of the two ehaaberad pooch. 
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Figure 12 also shovs a two chambered pouch fixed to an external 
compression means prior to use. The compression means preferably 
amsiste cf two rigid cr aanl-rigid panels 3 ard 19. The vddtii of the 
compression means should be equal to or greater than the width of 

5 the pouch. The length of the panel underlying the combined 

viewing and dry reagent chamber should be as long ss cr Icn^ thm 
that chamber* The extent of other panel should be equal to 
or greater than the comparable extent of the diluent chamber. The 
^ panels are hinged at their upper surfaces, facing the pouchy 

10 so tlyit they may be folded over one another and their opposed 
surfaces fit flush to one another when folded. The hinges may be 
formed of a strip or sheet of fabric or plastic 18 adhered to the 
upper surface of the panels or by recessed metal or plastic 
hinges. The hinged space between the panel underlying the 

15 combined dry reagent and viewing chamber and tbe j>anel oorlyLng 
the dilisTt c±H±Er dTOuld inferlie Ite bottnn of the pouch. Tte 
lowermost panel is folded over the diluent chamber to rest against 
its upper surface. 

The upper surface of the operating means Is coated partially 

20 or entirely with adhesive (e.g. liquid glue or two*8ided tape) 
sufficiently tacky to hold the pouch in place, and to hold the 
panels flush to one another when folded, but also sufficiently 
loosely adhesive to permit unfolding of the panels and removal of 
the disposable plastic pouch. Several pouches may be used in 

25 succession before requiring re-applicatlon of adhesive, and the 
hinged panels used through many applications of adhesive before 
requiring replacement. Since the hinged panel compression means 
is to be used many times it may be made of metal, wood, glass or 
plastic and still be economical, or it may be made of cardboard. 

30 Use of the compression means required placement of a 
disposable analysis pouch on the upper surface of the hinged 
panels so that the frangible seal overlies the hirgad 
space. The bottom panel is folded over the top of the diluent 
chsmber and pressed down so that the frangible seal breaks the 

35 diluent into the dry reagent. Pressing the two panela enclosing 
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the diluent chnber tightly together ensure • expulalon of diluent 
fro« Ita ehaber and oppoaltlon of the tuo adhealve aurf aeea of 
thoae panela Inaorea prevention of the diluent from 
returning into the chamber. 
5 A locking Mchanln to hold the two panela together without 
the uae of adheelve also worka well (though It la not lllua- 
trated)» but adhealva la adTantageoua In holding the pouch In 
place during operation. 

The hack plate nnderlrlng the viewing chamber nay be colored 

lOor traneperane^plaatle or other aaterlal. It ahould be 

•of fldently rigid to hold or to act aa the reinforcing pUte 9 In 
order to realat the force of pulling on the tab In preparation for 
. •peclaen Injection. 

In a fourth eabodlaent, the -pull tab expander" Injection 

ISaeana la adapted to a three chaaber analyala bag. The aaln 
benefit of a three chasbered derlce la that a aasple aay be 
Injected Into the Tlevlng chaaber 2 and, subsequently, the tlnlng 
of the reaction Initiated aa the previously nixed liquid and dry 
reagents are forced Into the viewing chaaber. 

20 The three cbaabered analyst- Hag la used by breaking the fraa- 
gible seal 10 betn^en the diluait diarrter 14 and dry reagent chairiber 3, 
and aa the two raagenta are nixing injecting a sanpla Into the 
viewing chaaber 2 by way of the elastic aeabrane 16 atretched 
between the pull tab 17 and the reinforcing plate 9. Tialng of 

25the reaction beglna aa the alxed liquid and dry reagents are 
expelled into the viewing chaaber. Expulsion of the reagenta is 
easily aecoapliahed by rolling the bottoa of the pouch into a coil 
which gradually increasea internal pressure of the reagenta 
•galoat the frangible seal leading to the viewing chanber. 

30 Figure 14 efaows the adaptation of the hinged panel aeans to a 
three cbnbeiad analysis bag. The coapresaloo means 
differa froa that shown in figure 12 in thet a aiddle hinged panel 
19 was added. The analysis bag Is fitted to the coapresaioa aeana 
•© that tha fraeslble eeal 10 aeparating the diluent chamber 14 and 

35dry t©agent chaniser 3 overlies the top hinged edge of the middle 
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paDelt and the botton of the analysis bag ends at the bottom edge 
of the middle panel. The bottom panel is folded over to rest on 
the top of the diluent chamber. The middle and the bottom panels 
are of the same width as the diluent chamber so that the top edge 

5 of the middle panel meet at the frangible seal vhen the two panels 
are folded closed during operation. 

The hinged gap betveen the panel underlying the viewing 
chamber and middle pansl is equal to the thickness of the bottom 
panel. The middle and bottom panels with the diluent chamber 14 

10 tightly interposed between them, may then be folded over the dry 
reagent chamber and pressed flush to the surface of the panel 
uxMlerlying the viewing chamber. The opposing surfaces of the 
three panels, as they are folded over one another, are coated with 
adhesive so that they maintain the intervening chamber in a 

15 compressed state after pressure is released. This means that 
reagent does not return to chambers from which it has been 
expelled. 

In clotting time tests the operator may choose first to inject 
a specimen into the viewing chamber 2, or to first expel the 

20 diluent into the dry reagent chamber 3 by compressing the bottom 
and middle hinged panels 19 together. The operator stay also expel 
the mixed reagents into the viewing chamber by folding and 
pressing the compressed panels over the dry reagent chamber either 
before or after injection of the specimen. Timing of the reaction 
begins as the reagents and specimen combine. 

Figure 15 shows another adaptation of the elastic membrane 
injection assembly. Gomparlson of a front view (a) and a sagittal 
view (b) shows that the elastic membrane 16 is adhered to the 
pouch around one edge. The membrane is attached for injection 

30 into the viewing chamber in this case, but may be located on other 
chambera if desired. No further attachment is required for a 
••If^Maling injection port. The elastic membrane and enclosed 
edge are held firmly in place as a piercing means (e.g. hypodermic 
needle) is inserted and withdrawn through them so that its 

35 trajectory is parallel to the flat sides of the chamber. Ore 
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■ost be taken to keep the point 'a trajectory parallel to prevent 
ponctnree of the flat aidea of the pouch. The funnel (or tube) 
gelde 20 •bown attached to the elaatic eeebrane 16 acta aa a guide 
for eear acceae to the Mebrane and to .aintain the polofa 
5 trajectory parallel to the pouche. .idea. Alao the length of the 
fennel ia ael^-ted ao a. to lilt the dlatance the puncturing 
-an. M7 be Inaerted before the eain body of the Injection 
Inatrueent (e.g. .yrlnge barrel) 1. Mocked by the .outh of tha 
funnel, m nm, the funnel i. held firnly in place aa the 
101nj«:tioa ln.tr«.nt point 1. lo«rted into th. wide .outh of th. 
fennel. The lnJ«:tion in.tn«ent then ia puahed toward the pouch 
ontil atopped by the nouth of the funnel, at which ti.e the 
injection ln.tr«ent's point is auto«tlcally correctly poaitionad 
within tha chaaber for injection. 
15 Wgure 16 shows a three chaebered analysla bag in which the 
central chamber containa the dry reagent and i. also the viewing 
cheeber a. The aeana of operation of the bag is also shown, but 
the di.poa.ble pouch containing all necessary reagents consists of 
a diloent chuber 4 separated by a freoglble .eallO ferotfe 
20 centre! vlawlng chmaber 21 which also contains dry raagent and a 
epeeiwn chaeber 22 which has an elastic eeabrane 1 (not ahown) 
•ttached to it. top edge a. in figure 5. The speclaan co.part.ent 
1. conatmeted to hold a predetsminad voIum (e.g. 0.5 .1 of 
blood) when full. Air ia evacuated fro. the chanber during 
25coo»tr»ctlott by, for exanple. inserting a hypodermic needle 

•tteched to a syringe and extracting the gas. The speci-n nay be 
itttrodoced using any sharp pointed injection instnaent. After 
the point penetrate, the elastic wmbrane into the pouch. 
inJectioB i. continued until atrong reaistance la iMt and the 
30 chMiber appear, foil, at which ti.. the volu«i of speci^in is the 
pradeeenltMd yohmm of the coapartMnt. Tha diluent coi^»artMnt 
the. i. co.pe...ed breaking the liquid across the frangible seal 
to .fx vtth tte dty reagent. Tha botto. edge of the diluent 
eoapftxtwnt My be coiled ap to the frangible seal to exclude 
35 dllwa* ttom ratuBlng to that eoapertwnt. Tlning of the 
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reaction is Initiated as the specimen compartnent 22 ia conpressed* 
breaking the apecinen into the central viewing chamber 21, and the 
bottom edge of the chamber may also be solid to prevent backf lov. 
Compression may be achieved by a hinged panel device such as that 
5 taught above or by other means such as squeeslngt rolling or 
winding* 

The expansion/compression means shown in Figure 16 may be 
constructed of highly durable materials (e;g. plastic, wood, or 
metal) and reused many times with a succession of disposable 

10 analysis bags* The compression means consists of a back panel 23 
with a funnel guide adhered to it at one end and hinged panels 
attached at other end of the back panell9 and adjaaent to Ite rarrcw 
aii oE the fuTBl 24. The cfpoBing surfaces oE the Eanels are cratoa 
with a long lasting and renewable tacky substance. An analysis 

15 bag la placed on and adhered to the panels so that its elastic 
membrane 16 Ilea lonediately adjacent to the narrow end of the 
funnel guide and ita bottom end lies at the point of flexion of 
the hinge sheet 18. The hinged panel 2A is pressed down on the 
evacuated specimen compertment (22) so the top of the pouch 

20 adheres. When the expansion/compression panel is raised the top 
of the pouch rises with it to form a large vacant tent to 
accommodate the insertim of pointed objects into the specimen 
compertment. Also, the hard surfaces of the panels deflect and 
prevent puncture by pointed objects thereby preventing leaks. The 

25 injector meana may be quickly and easily inserted into the funnel 
guide 20 and into the pouch. Expansion of the evactiated specimen 
compartment also aids rapid filling of the specimen compartment to 
the predetermined volume. The diltient is broken across the lover 
frangible seal 10 to mix with the dry reagent before the specimen 

30 ia broken across the upper frangible seal 10 into the same central 
chamber. Hming is initiated as specimen and reagents are mixed. 

Figure 17 illustrates a permanent and reusable meana for 
Injection of substances into disposable flexible pouchee through 
an attached elaatic membrane port. Its configuration during 

35 operation (a) and its components (b) are ahown. In Figure 17a, a 
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dlapoMbU flexible bag (e.g. maA^ of plastic fll« or rubber) la 
•dfaated to ■ back panel 23 and expanaloii/co«pre«aloti panel 24 a« 
described for Flgare 16. Alao ahovo is a fulcnm/backatop 30 
£l«d to the back panel 23 and Meged to tbe expaaalon co«pre.alon 
5 panel 24 triiicb fitaetlona as the point of pivot aa the panel 24 1. 
polled op«ard and a. . beck.top a. It i. puahed do»rm«rd. Figure 
17a ahowe a funnel guide 20 pemaentlT fixed to a back panel 23 
«l»o as deeeribed for Figure 16. but widened to contain 
MTeral insexted components. The Inserted components are a set of 
10 funnels end eonas of Tsrloos slsea which fit one into anotbiar as 
lll»strsted in'Wgnre 17b. A eospression cushion 25, asde of soft 
uterial such aa sponge or neopreoe rubber, la penunently fixed 
lato the bollov center of the funnel guide 20. The ahape of the 
cohesion cushion 25 is a hollow coo. (that ia. a clos«I tip or 
15 apex whereas the funnel shapes have open tips) with outside wall 
dl«in.ions identical to the weU dinenslons of the inside hollow 
of the funnel guide 20 within which it fits. A hollow 
friction-fit funnel 26 with attached hollow needle 27 ia fixed 
inside the hollow of the co.pre.sion cushion 25. The friction-fit 
20 funnel 26 is ..de of hard durable .aterial such as plastic, natal 
or wood, as is ths attached hollow needle. The hollow of ths 
friction-fit cone ie shaped and roughened to fit by friction to 
the tapered end of e ...pie delivery syste. 28 such as a ayringe 
«s iUnstrated or pipette (not illuatrated). The saaple delivery 
25 systea is not an integral part of the injector aystea but la 
provided separately. The two funnels 20 and 26 are perunently 
fixed erouad the central coapressien cushion 25. The hollow 
asedle 27 ettacbed at the epex of the friction-fit funnel 26 
•xtende into bat doea not exit froa the apex of coapression 
30 cashion 25 when the sy.tea is «t rest. Bowever, when pressure is 
applied to the beck of the friction-fit cone, as when a ayringe ie 
pushed herS Into its center, the coapression cushion 25 is 
eoapcessed to becoae thinner end tbe tip of the hollow needle 
P««has through the coehloa and open end of the funnel guide 20 
35 lots the alsstle aMibrans and analyeia pouch. Aa obturation 29 is 
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insarted In place of a sample delivery aystea when the injector 
ayatea la not in uae to keep the injection pathway clear* 

Figure 18 illuatratea expanded vieva of Bona variationa in 
5 construction of frangible aeala to direct the flov of liquid froa 
a lovar coapartnent into an upper coapartaent .Figure 18a ^i^ab 
peraanently aealed edgea 5 of the pouch and a trapezoidal 
frangible aeal 10 foraing the separation between an upper and a 
lover coapartaent* The frangible seal haa two oblique aide 
IQ aegaenta and a central horisontal segaent. Kcternal preaaure 
applied to liquid in the lower coapartaant ia directed upwards 
concentrated at the center of the frangible aeal asking the center 
aoat likely to break open to allow flow of the liquid into the 
upper coapartaant. Thia createa a large break which peraita 
aaooth and rapid mixing of the contenta of the two compartments. 
If » external pressure is instead applied to the upper compartment » 
it ia directed mainly at the pointa of attachment of the frangible 
aeal to the coapartaent walla » where breakage ia leaa likely to 
occur. 

20 A aore aecure configuration is shown in figure 18b, in which 
oblique peraanent aeala replace the obliquely oriented frangible 
seal side segments. With the configuration of Figure 18b^ flow from the 
lower to the upper coapartaent ia very likely and flow froa the 
upper to the lower ia very unlikely when appropriate external 

25 preasures are applied. The configuration of figure 18c functions 
comparably to that shown In 18b but is more convenient to 
aanufacture. In this conf iguration» the central aegaent ia 
extended to contact the peraanently aealed edgea of the pouch. 
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CLAIM S 



1. A specimen bag comprising at least one 
chamber having an injection assembly whereby a substance " 
may be injected into the collection chamber, said 
injection assembly comprising an elastic septum and 

5 means for stretching said septum. 

2. A bag according to claim 1, wherein said 
stretching means comprises at least one lever and 

a fulcrum about which said at least one lever may 
operate. 

^* ^ according to cl^im 2, further comprising 
backing nieans attached to said bag on the side opposite 
said septum means, said backing means being so positioned 
that at least one edge of said backing means may 'act 
as said fulcrum. 

4. A bag according to claim 3, wherein said 
backing means is attached to the interior of said 
bag, whereby said backing means shields the side of 
the bag opposite said septum means from puncture. 

5. A bag according to any one of the preceding 
20 claims, wherein said stretching means comprises a 

pull tab attached to said septum, and means for exerting 

a force opposing that exertable through said pull 

tab. 

6. A bag according to any one of the preceding 
25 claims including funnel guide means for guiding an 

injector to the septum and for limiting its penetration. 

7. A bag according to claim 6, wherein said 
guide means guides the injector along the longest 
axis of said bag. 

8- A bag according to any one of claims 1 
to 6, having a plurality of said chambers, with adjacent 
communicating said chambers separated by independently 
frangible seals. 

9. "A bag according to claim 8, and further 
35 comprising external compression means whereby pressure 
may be exerted on a first said chamber such that an 
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adjacent frangible seal is broken and the contents 
of said chamber forced into a second adjacent said 
chamber, 

10. A bag according to claim 9, wherein said 
5 external compression means comprise a fixed panel 

affixed to the wall of said chamber, a movable panel, 
and a hinge articulably connecting said movable panel 
to said fixed panel such that said chamber lies between 
said panels. 

10 11. A bag according to claim 9 or 10, further 

comprising adhesive means releasably affixing said 
compression means to said bag about said first chamber, 
said compression means being further adapted as 
expansion means for expanding said chamber to receive 

15 a substance. 

12. A bag according to any one of claims 8 
to 11, further comprising rolling means affixed to 
the distal end of the bag about which the bag may 

be rolled toward the proximal end, thereby rupturing 
20 the frangible seals of the bag in the proper order. 

13. A bag according to claim 12, wherein said 
rolling means is made of a flexible material, and 
extends beyond the edges of the bag, whereby the over- 
hanging ends of the rolling means may be folded over 

25 to prevent the bag from unrolling. 

14. A bag according to any one of claims 8 

to 13, wherein said frangible sealing means are adapted 
to be easily broken when external pressure is exerted 
on the chamber to one side of said seal but not easily 
30 broken when external pressure is exerted on the chamber 
to the other side of the seal. 

15. A bag according to claim 14, also comprising 
a third compartment adjacent to the first compartment 
and separated therefrom by a second frangible sealing 

35 means, which second means is not easily broken when 
pressure is exerted on the first compartment. 
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16. A bag according to any one of claims 8 
to 15, wherein said chambers include a collection 
Chamber, a dry reagent chamber, and a diluent chamber, 
said dry reagent chamber being chargeable with a dry 

5 reagent which is unstable in solution. 

17. A bag according to claim 16, wherein the 
reagent comprises Limulus amebocyte lysate. 

18. A bag according to claim 17, in which 
each said frangible seal is of a substantially 

- 10 trapezoidal shape tapering in' the desired direction 
of fluid flow. 

19. A bag according to any one of claims 16 

to 18, in OikH either the reagent or the diluent chamber 
contains bubble means whereby the diluted reagent 
15 may be stirred after the frangible s^ between said 
chambers are broken. 

20. A bag according to any one of claims 1 
to 19 and further comprising an aliquoting channel 
having a proximal end and a distal end, communicating 

20 at the proximal end with said septum, and at the distal 
end with said chamber, said septum not communicating 
directly with said chamber, said aliquoting channel 
having at least one frangible seal along its length, 
and the volume defined by the proximal end of the 

25 aliquoting channel and said channel seal being 
predetermined . 

21. A bag according to claim 20, wherein said 
aliquoting channel has a frangible seal at the distal 
end. 

22. A bag according to any one of claims 1 
to 4, further comprising means for expanding said 
chamber prior to injection. 

23. An injection means for a specimen bag 
comprising a pierceable, resealing elastic septum; 

a tapering guide means having its narrow end communicating 
with said septum? a compressible cushion affixed 
to the inner surface of said guide means so as to 
fit therewithin, said funnel means having hollow 
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piercing means extending into said passageway from 
the narrow end of said funnel means, and said piercing 
means being capable of piercing said septum means 
only when pressure is applied to said funnel means 
5 urging it in the direction of said septum, whereby 
said cushion means is compressed and said piercing 
means brought within reach of said septum* 

24. A specimen collection or analysis bag 
having at least two chambers separated by a frangible 

10 sealing means, said sealing means having a substantially 
trapezoidal shape . 

25. A specimen collection or analysis bag 
comprising an upper sheet and a lower sheet, and a 
peripheral seal sealing said lower sheet to said upper 

15 sheet to define a space, and septum means within said 
peripheral seal communicating with said space. 

26. A specimen bag comprising at least three 
compartments and independently frangible sealing means 
separating at least two pairs of adjacent compartments, 

20 said frangible sealing means being adapted to being 
more easily broken in a predetermined sequence, and 
wherein one of said compartments is adapted to receiving 
a specimen, 

27. A specimen bag comprising an injection 

25 assembly whereby a substance may be injected into the 

chamber, said injection assembly comprising elastic septum 
means and funnel guide means for guiding an injector 
to the septum and limiting its penetration. 
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@ Specimen bag and injection assembly. 

(§) A specimen collection and analysis bag (1) whh multiple 
compartments (2, 3, 4) separated by frangible sealing means 
(5) Is provided. Improved septum means (7) for introducing 
the specimen or other substances into the bag, whereby the 
septum (7) is stretched prior to Injection, are disclosed. Addit- 
ional means (6, 8) for manipulating the contents of the indi- 
vidual compartments (2, 3, 4), by expanding or compressing 
the latter, and for guiding the use of the bag {^), including 
directionally biased frangible sealing means, are taught 
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